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SUMMARY

The purpose of this study was to investigate the
effectiveness of the Neurological Impress Method (NIM),
the Langiage Experience Approach (LEA) and classroom
teaching as remedial reading treatments for disabled
readers.

The NIM is reportedly a remedial technique involv-
ing multisensory learning modalities. Evidence of its
effectiveness is extremely limited. Although the LEA
has been used for many years as a remedial technique,
empirical evidence is conflicting.

Subjects referred to the Purdue Reading Clinic
were screened to meet criteria for the study and were
randomly assigned to the NIM, LEA, or Control treatment.
Tutors were also randomly assigned to either the NIM or
LEA treatment. They were trained in the experimental
and other instructional methods and supervised in their
use of remedial procedures. Reading progress during cne
Purdue semester or summer session was measured with oral
and silent reading subtests. Analysis of covariance was
used to test the statistical significance of differences
in scores attained by the three groups.

Results of analysis of ‘covariance revealed that
for all twelve reading measures no statistically signifi-
cant differences were found among treatment groups.
Growth in reading, however, was evidenced in all treat-
ment groups. It can be concluded that neither the NIM
nor the LEA nor the control treatment was a more effec-
tive instructional procedure than either of the others.

Tae primary implication of this study is that for
disabled readers in general, there is probably no one
best method of instruction. This implication is con-

- s5istent with results of many studies involving typical
school populations.

vii



CHAPTER 1
INTRODUCTION AND RELATED LITERATURE

Intrody :tion

The purpose of this study was to investigate the
effectiveness of the Neurological Impress Method, when
compared to the Language Experience Approach, for re-
medial reading instruction. A control group receiving
no experimental remedial reading treatment was also
used.

The Neurological Impress Method recently developed
by Heckelman (1966) purportedly is a remedial technique
involving multi-sensory learning modalities. It involves
unison oral reading by therapist and client to provide
an accurate model of oral reading and reinforcement of
the client's word recognition. The index finger of both
is used to follow the print to facilitate focus and visu-
al tracking and to provide large muscle emphasis for pat-
terns of eye muscle movement. :

The Language Experience Approach involves a client's
dictating a reaction to an experience, the therapist's
recording the reaction in the client's own language, and
the client's reading the written form of his account of
the experience. : '

An advantage claimed for the Neurological Impress
Mcthod is that the multi-sensory approach will help the
child receive a stronger signal for learning through a
visual-auditory-kinesthetic feedback system, thereby ef-
fectin~ a neurological change. Advantages of the Lan-
guage Lkxperience Approach are that the language of the
child promotes interest, the words he supplies have mean-
ing for him when he decodes them, the stress is on mean-
ingful thought units, and word-by-word oral reading is
discouraged.

Related Literature

Significance of the Problem. Until recently it has
been estimatec

that "disabled readers comprised approxi-
mately ten to fiftcen percent of the school population



(Harris, 1961). More current reports indicate that one .
in every four students has a significant rcading diffi-

culty. About half of the unemployed young people today

are functionally illiterate (Grannis, 1969),

Studies (Arnold, 1969; Robinson and Hanson, 1968)
have substantiated Coleman's (1940) early findings that
. a positive relationship cxists betwcen socio-economic

status .nd academic success of students. Tt is evident
that reading disability is associated with low socio-
economic status. The severity of the problem demands
that effective remedial procedures be developed to help
alleviate the widespread and unfortunate results of lack
of learning.

The Neurological Impress Method. i. the carly
1960's R. G. HeckeIman dJeveloped the Neurological Im-
press Method (NIM) for children with reading problems.
In an article (Heckelman, 1966) that carefully describes
the proper use of the method, it is claimed that the
method makes economical use of time and money for mate-
rials and is highly effective as a remedial technique.

Evidence of the effectiveness of the NIM is ex-
tremely limited. Gains in reading were reported (Miller,
1969) on a case study of one nine-year-old boy. The
method has been reported effective with-certain clinic
cases (Kaluger and Kolson, 1969). Heckelman reports on
later cases "ail of the remedial students seen . .
were able to increase their reading abi*ity about three
grade levels or more within three months.'" (Heckelman,
1969, p. 278). '

As a result of his success in a clinical setting,
Heckelman conducted a "controlled experiment" (Heckelman,
1969, p. 279). He used the NIM on 24 students in grades
7-10. The subjects were of average intelligence but
were fu.ctioning three years or more below their expected
reading capacity. Each child received the NIM for 15 min-
utes per day, 5 days per week, for 6 weeks. With 7 1/4
hours of instruction, a mean gain of 1.9 years was re-
ported.

The impressive results reported by Heckelman are
seriously flawed by a basic error in research design.
The lack of a control treatment strongly suggests that
the regression effect (Campbell and Stanley, 1963) was
present and may have accounted for a good deal of the
"growth" reported.

Hollingsworth (1970) developed an adaptation of
the Heckelman NIM to eliminate the perceived problems



of requiring much teacher time to help several students
and causing voice fatigue for the teacher. In the
Hollingsworth experiment six children from fourth grade
werc divided into matched groups, one experimental and
one control. The mean scores on reading pretests were
at grade level, and intelligence scores werc within the
average range. The auditory reinforcement for the ex-
perimen*al group was provided by tapes used in an E.F.I1.
Wireles. System. Each chil.. read 10 storiis a grade be-
low his wmeasured reading grade level, 10 stocies at his
measurcd level, and 10 stories a grade above his meas-
ured reading grade level. The teacher monitored the 8
children by plugging her headset into individual receiv-
ing sets, This.monitoring was reported as quite success-
ful. No treatment was described for the control group.
After 7 1/2 hours of impress method work by the experi-
meéntal children, both groups were posttested with an
alternate form of the rcading pretest. Analysis of vari-
ance revealed no significant differences between groups
on the posttest, Possible explanations were the neced
for a 1:1 teacher-student ratio and the greater effec-
tiveness of the NIM with remedial cascs than in normal
classroom use,

The Languape Experience Approach. The Language
Experiznce Approach™ (LEA) has been used for many years
in regular classrooms. The results of empirical research
have Leen conflicting as to the efficacy of the method
for developmental reading.. Hahn (1957) reported signifi-
cantly higher scores for the LEA than for the basal
reader program, on the Word Realing Test of the Stanford
Achievement Test. Bond and Dykstra (1967) found few sig-
nificant differences between the results of LEA and basal
reader methods. The differences generally su=norted the
‘former program but were of little practical significance
as shown by reading achievement. In contrast, Harris and
Serwer (1967) reported a slight but significant advantage
for the basal reader progre: as 1 of 4 met! ods, including
LEX, use” in o comparctive stuvdy. Neither I.id ard ,
Peltrano (1966) nor Robinson (1968) support one method
over another.

Spleth (1967, 1968, 1969) reported on three experi-
mental summer remedial reading programs, RISE I, RISE II,
and RISE III, for first and second graders. The repcrts
did not indicate whether any children participated in
more than one RISE program. The programs compared meth-
odologies based on LEA using Words In Color; Scott,
Foresman basal readers; Sullivan programmed readers; and
SRA Reading Laboratories, for effectiveness in increasing




reading ability, improving behavior in the classroom, in-
creasing attention span, and improving eye-hand perceptu-
al skills. Classes of fiftcen children met for four
hours a day.

In RISE I differences in achievement were not great
among groups taught by different methodologiecs. LEA pro-
vided freater numerical gaias in measured reading abil-
ity thaa any other method. Significant advantages (p<.05)
for LEA jappeared in the development of good behavior in
the classroom, improvement in perceptual skill, and in-
crease of attention span (Spieth, 1967). :

The children's personality types were studied and
categorized as problem behavior, lack of perceptual
skills, shyness and withdrawal, or combinations of prob-
lems. Among the withdrawn children, second graders im-
proved in reading more than first graders (p<.05). First
graders made more progress than second graders in class-
room behavior, perceptual skills, and attention span.

LEA was the most effective methodology for withdrawn
children, particularly for increasing attention span
(p<.05) (Spieth, 1967).

RISE II (Spieth, 1968) was to test the usefulness
of grouping children by personality types in order to
provide cvery child with the teaching methodology shown
by RISE I to be most effective. LEA was the methodology
used with withdrawn children and with those having sev-
eral problems. For the latter group of children, sig-
nificant improvement over subjects in RISE I was reported
for digit span and Bender-Gestalt Test results. Second
graders were significantly betfter than their counterparts
of RISE I when average reading 'scores were compared. Gen-
erally, the expectation of better learning as a result of
appropriate instructional method for each child was not
fulfilled. A third program was conducted to try to cor-
rect tl > lack of progress ¢ sidenced. :

For RISE III, children of different personality
types were deliberately mixed in the same classrcom.
Groupings for instruction were formed within the class-
room on the basis of personality type, and children in
each group were taught by the methodology found most ap-
propriate in the carlier program. This arrangement
scemed to provide the most satisfactory learning condi-
tions. "All comparisons between RISE II and RISE IIl
were significant -at least at the .05 probability level
and in the predicted direction" (Spieth, 1969, p. 102).



teasured reading growth of children using LEA was greater
than the measurcd growth of children usine other methods.

Grace Fernald (1943) reports using a technique very
similar in many ways to LEA. In her study remedial cases
Teportedly made great strides in reading growth. It is
generally accepted that the LEA in clinical settings has
been an effective method for treating reading disability
cases (Harris, 1970).

: Very few studies of the use of the Neurological Im-
press rethod (NIii) have been reported in the literature.
Twe reports were authored by the developer of the method,
and a basic flaw in the design is considered a limita-
tion of the research validating the method. Une re-
port of a study of children from typical classrooms re-
vealed possible limitations from lack of one-to-one :
teacher-student use of the method. No differences between
treatment and control groups were observed.

Reports of the Language Experience Approach (LEA)
studies showed conflicting results from its use as an in-
structional technique in the classroom. 1Its use as a re-
medial technique has been seldom reported but widely
accepted. ' i

Rationale for the Present Study

For this study it was felt that the use of control
subjects in community schools and two experimental meth-
ods in the Reading Clinic would provide multiple compari-
sons of effectiveness of methods, and would eliminate
the wea:nesses of previous studies.

On the basis of previous studies, differences in
growth among NIM, LEA, and Control treatment groups in
this study were hypothesized for oral reading and vari-
ous reading subtests.




CHAPTER II
THE PROCEDURES AND THE EXPERIMENTAL DESIGN

The population for this study was drawn from a
small city and adjacent rural communities within commut -
ing distance of Purdue University. The socio-economic
level is predominantly middle class, but all classes are
found in the area.

All subjects were referred to the Purdue University
Reading Clinic. The subjects considered for inclusion in
this study were regular students in community schools.
Their range of grade placement was from first grade
through high school. The population included many more
males than females.

Screening Procedures

All clients referred to the Reading Clinic from
July 1970 through September, 1971, were screened for in-
clusion in the sample for this study. After their par-
- ents had completed appropriate application blanks and
had signed permission forms (Appendix A) for their child
to participate in research, subjects visited the Reading
Clinic, and a clinic supervisor administered the screen-
ing instruments. :

Criteria for Inclusion in the Study

Three criteria were set for acceptance into the
study: - :

1. That the subjects attain an intelligence quotient of
80 or higher on either the Peabody Picture Vocabulary
Test (PPVT) (Dunn, 1959) or Raven's Progressive
Matrices (Raven's) (Raven, 1965).

2. That the subjects be considered cerious reading dis-
ability cases, as indicated by the difference between
the obtained grade score on the reading subtest of the
Wide Range Achievement Test (WRAT) (Jastak, 1965) and



the child's actual grade placement. The necessary
differences for various grade placements, recom-
mended by Kaluger and Kolson (1969, p. 48), can be
seen in Table 1. ‘

3. That the subjects have no known primary disability
such as emotional disturbance or neurological defi-
cit® which would seriously impair learning.

Table 1

Criteria for Classification as
Disabled Readers

Grades ) Behind in Reading

1,2 3-6 months

3,4 | 6-8 months

5,6 _ 9 months - 1 year
Junior High 1l year - 1 1/2 years

Senior High 1 1/2 years - 2 years

Selection and Assignment of Subjects

A total of 63 children were screened for this study.
Of these 63 candidates, 23 children were not included in
the stu.y because-they did 1ot meet the criteria for ac-
ceptance. Those 40 who met the established .criteria
were then randomly assigned to one of three treatments.

The distribution of clients accepted for the study
is shown in Table 2. Due to various reasons, incomplete
data were obtained for eight subjects. Thus a total of
32 subjects furnished the data reported in this study.
Ten subjects completed the NIM treatment, thirteen sub-
jects completed the LEA treatment, and nine subjects com-
pleted the Control treatment.



Table 2

Distribution of Clients Accepted for Study

NI LEA Control

Total Admitted and Assigned

15 15 10

Selection and Training of Tutors

. Every subject included in this study received re-
medial teaching from one assipgned tutor. '

Tutors used in this study were students enrolled
in Education 536, Foundations of Remedial Reading, the
first course in a three-course sequence to prepare re-
medial reading teachers. As a part of the course re-
quirements, students participate in a three hour labora-
tory experience in the Reading Clinic, tutoring a child
three days a week, To eliminate any possible bias of tu-
tors, they were randomly assigned to either the NIM or the
LEA condition. Since Control subjects were not seen at
the Reading Clinic, no tutors were involved in the Con-
trol condition,

: All tutors were trained in both experimental pro-
cedures and instructed to use only that procedure to
which they were assigned. They were further instructed
not to use any procedure which might conflict with their
assigned method. Tutors were supervised and told to ask
for help if a particular activity was doubtful to them.

Instrunéntation

Every subject in this study was administered five
standardized measures. Three measures were administered



by a clinic supervisor for screening purposes. Two cri-
terion measures of pre-post experimental gain were admin-
istered, onc¢ in oral reading by a clinic supervisor, and
one for silent reading by the assigned tutor.

Screening Measures. The Wide Range Achievement
Test (WRAT) (Jastak, Jastak, and Bijou, 1965) is an indi-
vidual test of reading (word recognition and pronuncia-
tion), <ritten spelling, ai.l arithmetic co.iputation.
Its purpose, according to tie manual, is to provide an
assessmnent of achievement as an adjunct to intelligence
and bechavior adjustment tests. The standardization sam-
ple was widely distributed over the United States. Valid-
ity of WRAT scores is shown by correlations with both
school grades (.78 to .88) and results of individual in-
telligence tests (.66 to .84). Reliability coefficients
are given for each subtest and age group (not less than
.940 for any age greup). This inctrument has been favor-
ably reviewed (Buros, 1843, 1965).

The Peabody Picture Vocabulary Test (PPVT) (Dunn,
1959) is an individual test of intellipence. Its gen-
eral purpose is to estimate verbal intelligence by as-
sessing hearing vocabulary., The PPVT may be used with
persons from age 2.5 to age 18,

The final standardization group included 4,012 white
children and youth residing in and around Nashville,
Tennessce. T..2 subjects werdé chocen to represent normal
distributions of inteiligence as determined by scores on
the Kuhlmann-Finch Intelligence Test. Mean Test Age was
used to determine age norms for raw scores obtained on
the test. : '

Statistical validity is reported in the manual.
PPVT scores increased with the age of the subject, cor-
reclate with Wechsler more than with Binet I.Q.'s, and
are fa rly related to scho:l achievement. Reliability
as reporticd in the manual ronges from 0.67 <o 0.84. Re-
-viewers (Buros, 1965) have commented favorably about this
instrument. ' '

_ Both forms of Raven's Progressive Matrices (Raven's)
(Raven, 1960, 1965) provide estimates of nonverbal intel-
ligence. Their purpose is to supplement vocabulary tests
with perceptual tasks for subjects of all ages. The in-
struments were standardized on British populations. De-
scriptions of validity and reliability are provided in
the manuals. Reviews (Buros, 1949, 1953, 1959, 1965)
stress the usefulness of this instrument for subjects
with communication difficulties,
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was used for pretost a .. This instrument is
a revision of tliec Gatc Diagnostic Tests (Gates,
1926) which were sta=A a grcup of third grade;s
of widrly varied ho: al backgreinds. The

etten 'o1!ls Cizy .~hool.. The

childruen werns ; T
manual lacks specifin ga

xllltf and validity.

The test is widnely used, i 2“1 rﬁadlﬁﬁ subtest
apuears to hove face Vﬁ‘ A5 This instruvment has been
favorably reviecwed in the 12-231 lieasurements Yearbook
(Burros, 1949, 1953, 1959, 1945},

Criterion bMeasures : Reading. The New De-

VElGPWﬁntal Reading Tceeis ad, balow, Hoyt, 1968)
(NDKRT) were used to assess pre-post tperlwental gain in
silent -reading and comprehensicn. This instrument has
been favorea blf revicwad (Luros, 1972).

The Primuzy level t standardized on more
than 5000 children in stre andonized samples from
two large midwestern comzuni Validity was estab-
lished by verification of pgrad acemznt using other
reading tests. Reliebility w: owi by correlation co-
efficients betwcen .89 and .95, calculated from between-

form scores.

sed wizh 21 Sﬁbjects

The Prim: Ty 1Pvel tests werce
in' this study. Subtest scores thlS Dbtalﬁed were the de-
pendent variables Vaghbulérjg Comnrehending Significant
Ideas, Comprehending Specific Ias tIUEtlDHS, Literal Com-
prehensian§ and Average Reading.

The Int*T zdiat tests were standardized on
15,000 pupils in 122“ eaters of wide geographical
dlSTTl utien over the Unit ctates., Ite:. validity was
shown vy point-biscyiul curvelations clustcring mostly
between .30 and .54. Relialility cecfficionts based on
internal consisten ney rarced fycm .83 to .94.

The Iateormediate level tests wero usced with 11 sub-
jects in this study. Subtest scores thus obtainced were
the dependent variables Vocabulary, Reading for Informa-
tion, Ee ding for Relatiensliips, Literal Comprehension,
Readinﬁ for Tjterpsgt;ticni Feoaiizg for Appreciation,
Creative Cemprehension, Cennzil Ceomrehension, and Aver-
age Reading.
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Treatments

Clinical Procedures. Tutors and subjects working
in the Reading Clinic used their assigned experimental
method and otiher non-conflicting methods and materials
to remediate the subjects' reading problems.

The Weurological Impress Method (NIM) involved the
tutor's reading orally witih the child as both pointed
with index fingers to tne words being read. The tutor
was to read slightly faster than the_subject's usual
oral reading rate. According to Heckelman, the tutor
would provide a nodel of fluent oral reading and re-
inforce the subject's word recognition. The fingers
would help focus visual attention on the word being read
and provide large muscle reinforcement for eye movements.
No attention was given to comprehension unless the sub-
ject asked questions, as prescribed by Heckelman (1966,
1969).

The Language Experience Approach (LEA) involved the
tutor's writing the subject's dictated accounts of experi-
ences. These stories served as text from which the sub-
ject learned to read. The subject would learn to recog-
nize his own words in other settings. The child would be
reading about a topic of interest to him. The reading
vocabulary would be meaningful thought-unit phrasing rather
than mere word-calling, as emphasized by Lee and Allen
(1963), :

Fifteen minutes of each tutoring session were de-
voted to the experimental treatment. The remaining time
was devoted to other reading tasks which were considered
non-interfering with the experimental treatment. Non-
interfering tasks included such activities as building
sight vocabulary and developing word analysis and compre-
hension skills. '

semediation was conducted at the instructional and
independent reading levels as determined by Informal
reading Inventories (Johnson and Kress, 1965) adminis-
tered to each subject by his assigned tutor. Informal
Reading Inventories were prepared from basal reading mate-
rials in the Purdue Reading Clinic. Each subject read
words in isolation and paragraphs. Accuracy of oral
reading and comprehension were evaluated to determine
grade levels at which the subject could read independent-
ly and with tutor assistance. Criteria for evaluating
performance were those of Johnson and Kress (1965). The
frustration reading level was carefully avoided by each
tutor. ' :
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Each tutor was supervised by the writer and by
supervisors working in the Reading Clinic. Tutors re-
ceived individual consultations regarding their clients -
during the experimental period. #aterials for instruc-
tion were high interest, low vocabulary trade books, '
tutor-made exercises, and other materials available in
the Reading Clinic,

Control Treatment Procedure. After the initial
screening, Control lreatment subjects received no re-
mediation in the Reading Clinic. However, these sub-
jects did receive training as part of regular classroom
instruction. This treatment group was included primari-
ly to determine the possible effect of regression to
the mean frequently involved in the study of below aver-
age performers (Campbell and Stanley, 1964).

Treatment Period. Subjects were included in the
study during two fall semesters, one spring semester,
and one summer session. Each Sub]ect was included in
the study for only one term.

uled to attend the Purdue Readlng CliniC three tlmes
per week for the semester, to receive approximately 35
tutoring hours in fall and spring terms and 23 hours in
the summer session. Tutoring sessions were 50 minutes
in length in the fall and spring, 60 minutes in summer.

The mean number of hcufs of remediation for each
group is listed in Table 3. Most of the difference in
treatment time was due to absence of the subject, an un-
controlled factor in this study.

Table 3
Hours of Treatment Received by Each Group

Treatment NIV © LEA "~ Control
@ (Estimates)

| Tctal Instructlcn
Range 17-29 1/6 13-25 0-90
Mean 24 _ 30 : 26

Experimental Treatment
Range 4 1/2-8 3/4 31/4-10 1/2 Unknown but
Mean 761z  probably 0




Attendance records of subjects in the NIM and LEA
treatment groups indicated the number of lessons the sub-
jects received. Since the Control subgects were not scen
in the Reading Clinic except for screening purposes, no
data were available on the exact amount of remedial help
available to those subjects. In order to determine this
as closely as possible, questionnaires (Appendix B) were
sent tc parents and teachers of the Control subjects to
ascerte.in the amount of speo 1al reading he.p given during
the experimental period. 7Tne questionnaires were sent
after each treatment period and the returns were 100%.

Experimental Design

Analysis. The basic des;gn involved a comparison
of the control and the two experimental groups on twelve
scores. Direct scores were obtained for eight subtests,
and four more by combining two or more subtests. piffer -
ence scores from pre- to posttest were calculated for
each of the dependent variables.

Descriptions of the range, mean, ard standard de-
viation of the final scores were Dbtalﬂéd using Program
DISTAT from the EDSTAT series (Veldman, 1969).

Determination of covariates (Elashoff, 1971) was
from correclation matrices obtained by using BMD 3D of
the Biomedical Program Series from the University of

California School of Medicire.

The covariates determined from the correlation
Matrices were Raven's IQ equivalent, WRAT spelling raw
score, and ChIGBGngiEal’agéa

The principal analytical form was analysis of co-
variance (Weiner, 1971) on the posttest scores. The
method 1sed was "BMDO 4V - \nalysis of Cov.iriance -
Multiple Covariates - Versicn of April 1, 1966,' (Dixon,
1970). ‘

Null Hypotheses

The principal hypotheses of the study were as fol-
lows: °
Among the NIM, LEA, and Control treatment groups, when

scores are adjuStEd for the effects of the covariates,
there will be no differences in scores of:
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Oral Reading,

Vocabulary,

Average Reading,

Literal Comprehension,

Reading for Information,

Reading for Relationships,

Reading for Interpretation,

Reading for Appreciation,

Creative Comprehension,

General Comprehension,
Comprehending Significant Ideas, or
Comprehending Specific Instructions.

N o

Do R D

h
i
J
k
1

LN

The population for this study were school children
living within comiuting distance of Purdue University and
referred to the Furdue Reading Clinic for help with read-
ing problems. The subjects were screened to meet cri-
teria established fur the study and were randomly assigned
to the Neurological Impress Method, the Language Experi-

ence Approach, or the Control tieatment.

The tutors, enrolled in the first of three graduate
courses in remedial rcading, were also randomly assigned
to either the NIM or the LEA treatment. They were
trained in the experimental and other instructional meth-
ods and supervised in their use of remedial procedures.

) Each subject was included in the study for one Pur-
due semester or summer session. Reading piogress of sub-
jects was measured with oral and silent reading subtests.
Analysis of covariance was used to test the statistical
significance or differences in scores attained by the
three treatment groups.
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CHAPTER III
FINDINGS AND ANALYSES

Results of this study are presented as statistical
analyses and descriptive statistics.

Statistical analyses are based on buth pretest
scores and posttest scores. Pretest scores were used to
determine the covariates, and posttest scores were ana-
lyzed by Analysis of Cevarlance

The first descriptlve statzst;cs provided are based
on posttest scorcs from the criterion mcasures, Gates-
McKillop Reading Diagnostic Tests (RDT) and the New De-
velopmental Reading Tests (NDRT) by Bond, Balow, and Hoyt,
Descriptive statistics based on pre- pasttest difference
scores are also included.

Determination of Covariates

Determination of covariates was based on pretest
scores with correlations of .3 or higher (Elashoff, 1971).
The correlation matrix presented in Table 4 was obtained
using BMD 3D of the Biomedical Program Series from the
University of California School of Medicine (Dixon, 1970).
The covariates so determined were Raven's IQ equivalent
score, WRAT Spelling raw score, and chronological age.

Computer Programs for Posttest Scores

The descriptive statistics presented in this sec-
tion were obtained using Program DISTAT from the EDSTAT
series (Veldman, 1969). Analyses of Covariance (Weiner,
1971) were computed by "BMDO 4V - Analysis of Covariance-
Multiple Covariates - Version of April 1, 1966" (Dixon,
1970).

lyses of Posttest Scores

In Table S the ranges, means, and standard devia-
tions of RDT Oral Reading raw sgcras are presented by
treatment groups. The highest mean score (11.3) was
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attained by the Control treatment group, the sccond high-
est mean -score (10.4) was attained by the LEA treatment
group, and the lowest mean score was attained by the NIM
treatment group.

Table 5

QESCIlpf;VE Statistics for New Developmental Reading
Tests Reading Diagnostic Posttest Scores

Treatment NIl LEA - Control
Range 1.1-15.1 1.3-20.8  3.8-20.8
Mean 9.1 10.4 11.3
St. Dev. 7.0 6.8 7.2

N - 10 13 9

The results of Analysis of Covariance of RDT Oral
Reading raw scores are presented in Table 6. The differ-
ences in means among the treatment groups were statistical-
ly nonsignificant.

Table 6
Results of Analysis of Covariance for Reading
Diagu.stic Tests Oral Reading
Posttest Raw Scores

. Degrees of ‘Mean .

Source ‘ Freedom Square - F p
Treatment 2  518.9300 .132 N.S.
Error 26 3922.1076

In Table 7 the ranges, means, and standard devia-
tions of the NDRT V@cabulary grade scores are presented
by treatment groups. The higher mean score (4.5) was at-
tained by the Control treatment group, and the lower mean
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score (4.1) was attained by both the LEA and the NIil
treatment groups.

Table 7
Descriptive Statistics for New Developmental
Reading Tests Vocabulary Posttest
Grade Scores

Treatment NIM LEA Contro

7.1 1.3-8.4
1.1 4.5
5 2.1

Range 1.7-10.2 1.

7
Mean 4.1 4
~St. Dev. 2.6 1.
N 10 13

The results of Analysis of Covariance of the NDRT
Vocabulary grade scores are presented in Table 8. The
differences in means among the treatment groups were
statistically nonsignificant.

Table 8

Results of Analysis of Covariance for New
Developmental Reading Tests Vocabulary
Posttest Grade Scores

: Degrees of Mean
Source Freedom Square F p

Treatment 2 268.2232 1.090 N.S..
E

Error 26 245.9975

. In Table 9 the ranges, means, and standard deviations
of NDRT Average Reading grade scores are presented by
treatment groups. The highest mean score (4.8) was at-
tained by the Control treatment group, the second highest
mean score (4,1) was attained by the LEA treatment -group,
and the lowest mean score (4.0) was attained by the NIM
treatment group. '
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Table 9

Descriptive Statistics for New Developmental Reading
Tests Average Reading Posttest Grade Scores

Treatment NIM LEA Control
Range 1.9-9.1 1.5-8.0 1.9-5.2
Mean 4.0 4.1 _ 4.8
St. Dev. 2.2 1.6 2.2

N 10 13 9

The results of Analysis of Covariance of NDRT Aver-
age Reading grade scores are presented in Table 10. The
differences in means among the treatment groups were sta-
tistically nonsignificant.

Table 10
Results of Analysis of Covariance for New
Developmental Reading Tests Average
Reading Posttest Grade Scores

) Degrees of Mean
Source Freedom Square F P

Treatment 2 333.5846 1.445 N.S.
Error 26 230,8489

In Table 11 the ranges, means, and standard devia-
tions of NDRT Literal Comprehension grade scores are shown
by treatment groups. The highest mean score (4.8) was
attained by the Control treatment group, the second high-
est mean score (4.2) was attained by the LEA treatment
group, and the lowest mean score (3.6) was attained by
the NIM treatment group.




Table 11

Descriptive Statistics for New Developmental Reading
Tésts Literal Comprehension Posttest Grade Scores

Treatment NIM LEA’ Control

Range 1.9-6.4 1.9-8.3 2.0-9.9
Mean 3.6 4.2 4.8
St. D 1.5 1.7 2.2
N 10 13 9

The results of Analysis of Covariance of the NDRT
Literal Ccmprehen51cn grade scores are shown in Table 12,
Thé differences.. in means among the treatment groups were
statistically nonsignificant.

Table 12,

Results of Analysis of Covariance for New
Developmental Reading Tests Literal -
Comprenension Posttest Grade Scores

_ Degrees of Mean
Source Freedon Square  F p
Treatment 2 264.1172 © 1.233 N.S.
Error - ' 26 214.1670

In Table 13 the ranges, means, -and standard devia-
tions of NDRT Reading for Information grade scores are
presented by treatment groups. The highest mean score
(6.1) was attained by the NIM treatment group, the sec-
ond highest mean score (5.4) was attained by the Control
treatment group, and the lowest mean score (5.2) was at-
tained by the LEA treatment group.



Table 13
Descriptive Statistics for New Developmental Reading
Tests Reading for Information Posttest Grade Scores

freatmeat NIk LEA Control

Range 5.4-6.8 3.6-7.6 0.1-8.6
Mean 6.1 5.2 5.4
St. Dev. 0.7 1.6 3.8

N .3 5 3

The results of Analysis of Covariance of the NDRT
Reading for Information grade scores are presented in
Table 14. The differences in means among the treatment
groups were statistically nonsignificant.

Table 14
Results of Analysis of Covariance for New
Developmental Reading Tests Reading for
Information Posttest Grade Scores

7 Degrees of - Mean
Source - Freedom Square F 1)

Treatment 2 406.6259 2.176 N.S.
Error 26 186.8400 5

In Table 15 the ranges, means, and standard devia-
tions of NDRT Reading for Relationships grade scores are
listed by treatment groups. The highest mean score (6.5)
was attained by the Control treatment group, the second
highest mean score (6.3) was attained by the NIM treat-
ment group, and the lowest mean score (5.8) was attained
by the LEA treatment group.



Table 15

Descriptive Statistics for New Developmental Rcading
Tests Reading for Relationships Posttest Grade Scores

Treatment NIN LEA Control

Range 6.1
Mean 6.
St. Dev. 0
N

(]
L]
o

The results of Analysis of Covariance of the NDRT
Reading for Relationships grade scores are listed in
Table 16. The differences in means among the treatment
groups were statistically nonsignificant.

Table 16
Results of Analysis of Covariance for New
Developmental Reading Tests Reading for
Relationships Posttest Grade Scores

7 Degrees of Mean
Source Freedom Square F p

- Treatment 2 274.7387 .862 N.S.

Error 5 318.8648

In Table 17 the ranges, means, and standard devia-
tions of the NDRT Reading for Interpretation grade scores
are presented by treatment groups. The highest mean
score (7.4) was attained by the Control treatment group,
the second highest mean score (6.9) was attained by the
NIM treatment group, and the lowest mean score (5.5) was
attained by the LEA treatment group.
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Table 17
Descriptive Statistics for New Developmental Reading
Tests Reading for Interpretation Posttest
Grade Scores

Treatment NIM LEA Control

Range 1 4.5-8.9 3.7-8.7 6.1-9.7
Mean 6.9 5.5 7.4
St. Dev. 2.3 2.0 2.0

N 3 5 . 3

The results of Analysis of Covariance of the NDRT
Reading for Interpretation grade scores are presented in
Table 18. The differences in means among the treatment
groups were statistically nonsignificant.

Table 18
Results of Analysis of Covariance for New
Developmental Reading Tests Reading for
Interpretation Posttest Grade Scores

Degrees of .+ Mean
Source Freedom Square " F p

Treatment . 2 506.4097 1.665 N.S.
Error 5 -304.1003

In Table 19 the ranges, means, and standard devia-
tions of the NDRT Reading for Appreciation grade scores
are shown by treatment groups. The highest mean score
(8.0) was attained by the Control treatment group, the
second highest mean score (7.9) was attained by the NIM
treatment group, and the lowest mean score (5.3) was at-
tained by the LEA treatment group.
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Table 19

Descriptive Statistics for New Developmental Reading
Tests Reading for Appreciation Posttest Grade Scores

Treatment - NIM LEA Control
Range 7.1-9.5 2.7-9.6 5.5-10.6
Mean 7.9 5.3 8.0
St. Dev. 1.4 2.6 2.5

N 3 5 3

The results of Analysis of Covariance of the NDRT
Reading for Appreciation grade scores are shown in
Table 20. The differences in means among the treatment
‘groups were statistically nonsignificant.

Table 20
Results of Analysis of Covariance for New

Developmental Reading Tests Reading for
Appreciation Posttest Grade S5cores

Degrees of Mean
Source Freedom Square F p

Treatment 2 1359.4242 3.195 N.S.
Error 5 425.5118

In Table 21 the ranges, means, and standard devia-
tions of the NDRT Creative Comprehension grade scores are
presented by treatment groups. The highest mean score
(7.7) was attained by the Control treatment group, the
second highest mean score (7.3) was attained by the NIM
treatment group, and the lowest mean score (5.0) was at-
tained by the LEA treatment group. _
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Table 21
Descriptive Statistics for New Developmental Reading
Tests Creative Comprehension Posttest Grade Scores

Treatment NIM LEA Control

Range 5.8-9.0 3.2-8.9 ’ 5.8-10.4
Mean 7.3 ) 5.0 7.7
St. Dev. 1.6 2.3 2.3

"The ‘results of Analysis of Covariance of the NDRT
Creative Comprehension grade scores are presented in
Table 22. The differences in means among the treatment
groups were statistically nonsignificant.

Table 22
Results of Analysis of Covariance for New
Developmental Reading Tests Creative
Comprehension Posttest Grade Scores

" Degrees of Mean
Source Freedom Square F P

Treatment - 2 1020,7729 2.873 N.S.
Error 5 - 355.2651

In Table 23 the ranges, means, and standard devia-
tions of the NDRT General Comprehension grade scores are
shown by treatment groups. The highest mean score (7.5)
was attained by the Control treatment group, the second
highest mean score (6.9) was attained by the NIM treat-
ment group, and the lowest mean score (5.0) was attained
by the LEA treatment group.
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Table 23

Descriptive Statistics for New Developmental Reading
Tests General Comprehension Posttest Grade Scores

Treatment NIM LEA Control
— — — , —
Range 6.1-8.1 3.2-8.9 .5.5-10.2
- Mean 6.9 5.0 7.5
- St. Dev. 1.0 2.3 2.4
N 3 | 5 3

. The results of Analysis of Covariance of the NDRT
General Comprehension grade scores are shown in Table 24.
The differences in means among the treatment groups were
statistically ncn51gn1f1cant :

. Table 24
Results of Analysis of Covariance for New

Developméntal Reading Tests General
Ccﬂprgbgn51cn Posttest Grade Scores

L]

ses of Mean

Degree ,
Source - Freedom - Square . E . p
Treatment . .- 2 - 720.0498 2.184 N.S.
Error | 5 329.6595

In Table 25 the ranges, means, and standard devia-
‘tions of the NDRT Comprehending Significant, Ideas-grade
scores are listed by treatment groups. The highest mean
score (3.7) was attained by the Control treatment group,
the second highest mean score (3.5) was attained by the -
LEA treatment group, and the.lowest mean score '(:3.1) was
attained by the NIM treatment group. _
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Table 25
Descriptive Statistics for New Developmental Reading

Tests Comprehending Significant Ideas Posttest
Grade Scores

Treatme :t NIM LEA , : Control
Range 2.5-5.2 1.6-5.2 . 1.9-5.2
‘Mean 3.1 3.5 3.7
St. Dev. 1.1 1.3 1.2

N 7 8 6

- The results of Analvsis of Covariance of the NDRT
Comprehending Significant Ideas grade scdres arc listed
in Table 26. The differences in means among the treat-
'ment groups were statlstically nanslgnlflcant

Table 26
Results of Analysis of Covariance for New

Developmental Reading Tests Comprehending
‘Significant Ideas Pasttest -Grade Scores

Degrees of Mean :
Source Freedom Square F p
Treatment 2 8.3255 .054  N.S.
Error. = - 15 154.8494

In Table 27 the ranges, neans, and standard devia-
tions.of the NDRT Comprehending Specific Instructions
‘grade scores are presented by treatment groups.. The
hlghest mean score.(3.8) was attained by ‘the Control
~tredtment group, the second ‘highest mean score (3.6)
was-attained by the LEA treatment.group, 'and the lowest
-:mean chre £3.1). was attalned by the NIM treatment group.
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Table 27
Descriptive Statistics for New Developmental Reading
Tests Comprehending Specific Instructions
Posttest Grade Scores

Treatm at NIM LEA Control

Range 2.5-5.2 2.1
Mean 3.1 3.
St. Dev. 1.1 1

8

The results of Analysis of Covariance of the NDRT
Comprehending Specific Instructions grade scores are pre-
sented in Table 28, The differences in means among the
treatment groups were statistically nonsignificant.

_ Table 28
Results of Analysis of Covariance for New
Developmental Reading Tests Comprehending
Specific Instructions Posttest
Grade Scores

5 Degrees of Mean
Source Freedon Square F p

" Treatment | 2 30.1140 .274 N.S.

Error 15 110.0907

In Table 29 the mean posttest scores for all de-
pendent variables are presented by treatment groups.
The NIM treatment group attained the highest mean score
on one subtest, NDRT Reading for Information, and the
Control treatment group attained the highest mean scores
for all other subtests. None of the differences among
groups were statistically significant.
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Table 29

Summary of Dependent Variable Posttest
Mean Scores, by Treatment Groups

Variable

NIM

Treatment

Treatment

LEA

Control
Treatment

RDT

Oral Reading
NDRT
Vocabulary

NDRT

Average Reading
NDRT

Literal Compre-
hension

NDRT

Reading for
Information
NDRT )

. Reading for
Relationships
NDRT

Reading for
Interpretation

NDRT

Reading for
Appreciation
NDRT

Creative Compre-
hension

NDRT

General Compre-
hension

NDRT
Comprehending
Significant
Ideas

NDRT 7
Comprehending
Specific
Instructions

(V]

L]

f

10.4

4i1

4.1

L
T

11.3
4.5

4.8
4‘8

5!4

7.4
8.0
7.7

7.5

N.S.

N.S.

N.S.

N.S.

NiSi

N.5.
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Description of Pre-Posttest Difference Scores

The descriptive statistics for difference scores
were obtained using Program DISTAT from the EDSTAT
series (Veldman, 1969).

These scores were not subjected to analysis be-
cause of statistical difficulties associated with dif-
ference scores., i'egression to the mean frequently oc-
curring among subjects originally scoring at the ex-
tremes of an instrument's range is one such effect. The
ceiling and floor effects of tests designed for particu-
lar ability levels also make difference scores less use-
ful for comparing groups within a study than are post-
test scores adjusted for the effects of covariates. Mean
difference scores are included here for comparison with
other studies. ’

: In Table 30 the mean difference scores for all de-
pendent variables are presented by treatment groups.

The NIM treatment group attained the highest mean differ-
ence scores on four measures: the Reading for Interpre-
tation, Creative Comprehension, General Comprehension, and
Comprehending Significant Ideas subtests, The LEA treat-
ment group attained the highest mean difference score on
three measures: the Oral Reading, Reading for Relation-
ships, and Comprehending Specific Instructions subtests.
The LEA and Control Treatment groups attained the higher
mean difference score for Literal Comprehénsion. The
Control treatment group attained the highest mean dif-
ference score on four measures: the Vocabulary, Average
Reading, Reading for Information, and Reading for Appre-
ciation subtests.

Summary

This chapter has presented descriptive statistics
and results of analyses of covariance for posttest
scores adjusted for the effects of the covariates. Mean
difference scores were also presented. None of the dif-
ferences among treatment groups were statistically sig-
nificant,
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Table 30

Pre-Posttest Difference Scores,
by Treatment Groups

Test NIM LEA Control
Variable Level Treatment Treatment Treatment

DT Primary §
Oral Reading Intermediate 1.0 3.4 2.9
NDRT Primary §

Vocabulary Intermediate .3 - .2 .3
NDRT Primary §

Average Intermediate
Reading 4

NDRT Primary §
Literal Intermediate
Comprehension .4 .6 .6

NDRT

Reading for Intermediate

Information 1.1 <4 1.3
NDRT

Reading for Intermediate :

Relationships ' 1.0 1.1 _ .6
NDRT

Reading for Intermediate

Interpretation 1.3 .6 .5
NDRT

Reading for Intermediate

Appreciation 1.8 e 2.0

NDRT
Creative Intermediate ,
Comprel :nsion ' 1.5 .2 1.4

NDRT

General Intermediate

Comprehension 1.5 .4 1.2
- NDRT

Comprehending  Primary

Significant

Ideas .6 .4 .2
NDRT

Comprehending  Primary

Specific

Instructions ' 4. .6 .4

[N
L




CHAPTER 1V
CONCLUSIONS AND RECOMMENDATIC:IS

Conclus.ons

Although growth in reading was evidenced in all
treatment groups, statistically significant differences
between the three groups were not revealed when the data
were submitted to analyses of covariance. None of the
twelve analyses revealed statistically significant dif-
ferences. The null hypotheses of this study are there-
fore not rejected. It can be concluded that neither the
NIM nor the LEA nor the Control treatment was a more ef-
fective instructional procedure than either of the others.

Discussion

The mean difference scores attained by subjects in
the NIM treatment in this study (.3-1.8) were lower than
the gains reported by Heckelman (1.9-3.0%). The mean
difference scores attained by the LEA (-.2 to 1.1) and
Control (.2 to 2.0) treatments in this study also were
generally lower than the gaines reported by Heckelman.
These data suggest that the Neurological Impress Method
is an effective treatment procedure but may cast some
doubt on the original claims made by Heckelman.

This study included subjects of different ages from
the subjects in Heckelman's studies. The relatively high
(X = .40) correlation coefficients between age and read-
ing achievement obtained in this study may have contri-
buted to the differences in gain scores from this study
and from Heckelman's reports.

The other covariates used in this study might have
had an effect similar to that of chronological age in
confounding the problems of direct comparison between
the results of this study and the results reported by
Heckelman. The lower limit of intelligence was 80 for
this study and 90 for the Heckelman studies. Achievement
in spelling was not considered by Heckelman but was in-
cluded in this study.

It is felt that the value of the NIM procedure as
demonstrated by this study, by Heckelman's studies, and
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by Miller's study, is important. The writer is aware of
other case studies invclving NIM that have reported this
procedure as effective for remediating problems of dis-
abled readers, It is believed that in light of the find-
ings from research studies, gains in nonempirical cases
should not be ignored.

Limitations

Space restrictinns in the Purdue University Read-
ing Clinic facilities limited the size of the sample.
This small sample size may be a limitation of the study
because statistical tests require much greater differ-
ences among small groups than among large groups to
reach significance,

The $15.00 application fee and $25.00 remediation
fee required from parents of clients in the Purdue Uni-
versity Reading Clinic limited this study to subjects
from socioeconomic status groups able to pay the fees.
This restriction in the sample limits the population to
which results of this study may be generalized.

The differences in regularity of attendance among
Reading Clinic clients were an uncontrolled factor in
the study. Students receiving less instruction because
of less attendance may have depressed the mean scores
for the groups. -

Neither time nor methods of reading instruction at
school are known for the subjects in the experimental
treatments. This lack of control over reading instruc-
tion provided outside of the Reading Clinic may also B
limit  the credibility of treatment effects for this study.

Practice effects of repgating'the same form of oral

and silent reading tests may have contributed to error of
measurement within the study. '

Bducational Inplications

The primary implication of this study is that for
‘disabled readers in general, there is probably no one -
best method of instruction. This implication is con-
sistent with results of many studies involving typical
school populations.

A further implication is that a teaching method ap-
parently very effective for s¢lected individuals may
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not be similarly helpful for a larger group of children.

Recommendations

A recommendation for further research is that treat-
ment be based on differential diagnosis. Such factors as
learnine modalities and personality characteristics may
be impo.tant determinants o. treatment procedure,

A second recommendation for future research is that
attempts be made to control the level of teaching profi-
ciency of tutors. It is suspected that tutors having com-
Pleted a semester of remedial teaching in a clinical set-
ting will be more effective than teachers without clini-
cal experience.

It is recommended that future researchers control
for the ages of disabled readers. In this study the rela-
tively high correlation of chronological age with reading
achievement was an unanticipated outcome.
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Dear

Your child, even though he has not been in our clinic this
past semester, has been involved in a research study. We"
are trying to determlne if treatment at our clinic is
worthwhile,

We need the following information about your child last

semester:

A) To the best of your knowledge, did your child receive
rea .ing instruction oth.r than he regularly receives
in his school classroom?

Yes No_

B) If you answered yes, please answer the following ques-

tions. -

1. Did he receive private tutoring?
Yes  No

How much time did this involve? (e.g., 1 hour per
week, 1/2 hour per day)

_-___hour per
2. Did he receive any other special help in reading?
Yes No If so, please describe below and
indicate the amount Df time involved?

A copy of this questionnaire is also b61ng sent to your
child's teacher, who may be helpful in giving us more
"teacher-type" information. The teacher will prcbably
fill in this section,.

3. Did your child receive remedial reading at achool?
Yes No How much time was 1nvc1ved?
“hour per

4. 'Dld he receive any 5p621al help in readlng at
- school? Yes ‘Ne How much *ime was in-

volved? "~ "houv per
Your prompt and honest response is urgently needed.

Thank you for your cooperation,-

Yours truly,

Richard D. Arwuold
Associate Prqfessar of
Educatlan
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One of the primary purposes of the Remedial Reading Clinic
of the Purdue Achievement Center for Children is to pro-
vide training and experience to students. Their training
is advanced by working with and observing children. 1In ad-
dition, the Center works closely with other professional
agencies in order to provide the most effective diagnostic,
remedis ., and consultative services. In order for us to
fulfill our responsibilities both to students and to other
professional agencies, we request that you read the follow-
ing statement and sign your name below:

¥ % k& & %

We hereby permit the faculty, staff, and students of the
Purdue Achievement Center for Children to test, to observe,
to provide remedial assistance, and in other ways work
with our child; to video-tape and audio-tape any of the
above activities as well as parent and case conferences.

Also, we hereby permit the Purdue Achievement Center for
Children to acquire from and/or release to other profes-
sional agencies (schools, clinics, doctors, etc.) any and
all records and information pertaining to our. child.




